Very low density lipoprotein (VLDL) receptor-deficient mice have reduced lipoprotein lipase activity. Possible causes of hypertriglyceridemia and reduced body mass with VLDL receptor deficiency.
Although very low density lipoprotein (VLDL) receptor (VLDLr) knockout mice have been reported to have no lipoprotein abnormalities, they develop less adipose tissue than control mice when fed a high calorie diet. Mice that are deficient in adipose tissue expression of lipoprotein lipase (LpL) also have less fat, but only when crossed with ob/ob mice. We hypothesized that the VLDLr, a protein that will bind and transport LpL, is required for optimal LpL actions in vivo and that hypertriglyceridemia due to VLDLr deficiency is exacerbated by either LpL deficiency or VLDL overproduction. Fasted VLDLr knockout (VLDLr0) mice were more hypertriglyceridemic than controls (2-fold greater triglyceride levels). The hypertriglyceridemia due to VLDLr0 was even more evident when VLDLr0 mice were crossed with heterozygous LpL-deficient (LpL1) and human apolipoprotein B (apoB) transgenic mice. This was due to an increase in apoB48-containing VLDL. [(3)H]VLDL turnover studies showed that VLDL-triglyceride clearance in VLDLr0/LpL1 mice was impaired by 50% compared with LpL1 mice. VLDLr0/LpL1 mice had less LpL activity in postheparin plasma, heart, and skeletal muscle. Infection of mice with an adenovirus-expressing receptor-associated protein, an inhibitor of the VLDLr, reduced LpL activity in wild type but not VLDLr0 mice. Therefore, the VLDLr is required for normal LpL regulation in vivo, and the disruption of VLDLr results in hypertriglyceridemia associated with decreased LpL activity.